Isolation and characterization of a seed-specific isoform of microsomal omega-6 fatty acid desaturase gene (FAD2-1B) from soybean.
In plants, the endoplasmic reticulum (ER)-associated oleate desaturase (FAD2) is the key enzyme responsible for the production of linoleic acid in non-photosynthetic tissues. In this study, we report the characterization of a seed-specific isoform of microsomal omega-6 fatty acid desaturase gene (FAD2-1B) sharing high sequence similarity with FAD2-1 from soybean. Several potential promoter elements including seed-specific motifs are found in the 5'-flanking region of FAD2-1B gene. The ORF of FAD2-1B is 1161 bp long and encodes a protein of 387 amino acids. This deduced protein holds three histidine boxes and four putative membrane-spanning helices, and possesses a signal for endoplasmic reticulum retention at C-terminal. Yeast cells transformed with the plasmid construct containing soybean FAD2-1B accumulate an appreciable amount of linoleic acid (18:2), normally not present in wild-type yeast cells, indicating that the cloned gene encodes a functional FAD2 enzyme. Both semi-quantitative RT-PCR and in silico analysis show that FAD2-1B gene is specifically expressed in developing seeds of soybean.